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from the sulphuric acid. The heat of the reaction going on in g is alone pften sufficient to achieve
this, especially if all the fixed ammonium salts have been previously removed. The gases escaping
from g contain benzene, and are passed on through heavy oils to extract this substance, as
described under Coke Ovens in Martin's " Industrial Chemistry/' Vol. II.
The ammoniacal water in « is distilled in a column with lime in the usual manner for ammonia
(see p. 39), and the gaseous ammonia evolved is often directly sent back into the gas stream
(between the coolers a and /;) to be fixed by the sulphuric acid in g. Since the amount of
deposited gas water here only amounts to about 20 per cent, of the washing water formerly needed
to extract the ammonia in scrubbers, it is stated that the cost of the distillation of the ammonia
and the quantity of the troublesome waste water is much less than by the ordinary process of the
ammonia extraction.
In the Otto-Hilgenstock Ammonia Recovery Process (Fig. 15) the old
condensing plant is entirely dispensed with, the tar being removed from the entering
gases by a tar spray at a at a temperature above the dew-point of the liquors.
After depositing the tar in B the gases pass directly through an exhauster E into the saturator f,
where the whole of the ammonia is caught by the sulphuric acid. The gases coming Irom the
saturator are hot, and contain all their moisture in the form of steam ; the gases are," therefore,
passed forward to the oven flues, and the troublesome and offensive waste liquors are thus got rid
of. c is the tar-spray pump, d the tar-spray feed pipe, G is the acid-spray catch box, h the mother
liquor return pipe, j the tar store, k the tar-spray overflow pipe, L the condensing tank, m the
pump delivering tar to railway trucks, N the pump delivering condensers to the saturator f.
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fig. 15.—The Otto-Hilgenstock Ammonia Recovery Plant.
This process, by abolishing condensing plant, liquor tanks, ammonia stills,
lime mixers, pumps, etc., effects a great saving, since less floor space is required,
and nearly the whole of the steam required to distil the ammoniacal liquor made
by the condensing process is abolished. Also no ammonia is lost, as often arises
in a distilling plant. The ammonium sulphate produced contains 25-25.5 per
cent. N and contains less than o. i per cent, of tar.
The  Copp^e   Company's   Process  of  Semi-Direct  Sulphate   Re-
covery is illustrated in Figs. 16 and 17.
MANUFACTURE   OF   CAUSTIC   AMMONIA   (LIQUOR
AMMONIA)
A crude aqueous solution of ammonia, containing ammonium sulphide and
sometimes carbonate, is manufactured under the name " Concentrated Ammonia
Water" by distilling ordinary gas-water without addition of lime in column
apparatus.
Concentrated Ammonia Water is used as a convenient source of ammonia either for ammonia-
soda factories, or for factories which, possessing no ammonia plant of their own, require ammonia
gas in a concentrated form, e.g., for manufacturing salts such as NH4C1, NH4NOS, etc., or liquid
NH..J. It contains much less COo and H2S than the ordinary diluted ammoniacal' liquors of gas-
works, because these gases, in general, escape during the distillation before the NH:5 gas. This
liquor is much cheaper than the pure aqueous solution, and the presence of some CCX and IUS
does not affect the manufacture of many chemicals.

